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Executive Summary

The Department of Energy (DOE) Office of Nuclear Pby$ONP), with participation
from the Office of Science for Project Assessmbatg a Technical, Cost, Schedule and
Management Review of the Electron Beam lon Source (EBi§ect at Brookhaven
National Laboratory (BNL) on July 25-27, 2005.

The Relativistic Heavy lon Collider (RHIC) at the BNi_the flagship heavy ion research
facility in the Nation. Counter-rotating beams of nufdem hydrogen to gold are
accelerated to energies of hundreds of GeV and collidetldreaReaction products are
analyzed in an effort to understand the dynamics odfjtiaeks and gluons under extreme
conditions of density and temperature to gain insight aih@unature of matter that
existed during the early Universe.

Currently, heavy ions are provided for injection into thieerkating Gradient

Synchrotron (AGS) and then into RHIC by either of ®&year old Tandem Van de
Graff accelerators. BNL is proposing to construct\a pee-injector based on an EBIS to
replace the aging Tandems. The principal objectiveBi®froject are to provide a more
reliable and stable source of ions, to enable the usavinfeat range of nuclear species, to
increase the luminosity of RHIC, and to provide forrencost-effective operations of
RHIC. The EBIS-based pre-injector would also replaeevtan de Graff accelerators as
injector for the National Aeronautics and Space Adstiation (NASA) Space Radiation
Laboratory (NSRL). In this context it would provide imped stability and reliability, a
wider range of nuclear species, as well as the capabilgwitching rapidly between
different species.

The accelerator improvement project is estimated to@O& ~ $14.8 million in actual
year dollars. NASA is contributing an addition $4.5 millifor a total investment of
$19.3 million. DOE would be responsible for the managemétite project. The

project scope (DOE and NASA) would consist of an EBISsioirce, a Radio Frequency
Quadrupole (RFQ) accelerator, a short Linear Acceleratsihort transport line to the
Booster Accelerator, and related instrumentation.

Critical Decision-0 (Approve Mission Need) for the EBif®ject was approved by Dr.
Raymond L. Orbach, Director, Office of Science, on Aa@ 2004. This Technical,
Cost, Schedule, and Management Review was organizedpanation for Critical
Decision-1 (Approve Alternate Section and Cost Range).

Summary of Primary Findings

The scientific, technical, and financial case for tbestruction of the EBIS-based pre-
injector is affirmed. The improved stability and relldapiof the ion beams injected into
RHIC would increase the overall rate at which dataaacgiired in RHIC. Nuclear
species that cannot be accelerated in the Van de &&@dferators would also become
available, broadening the scope of physics that could be addrasRHIC and NASA
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Space Radiation Laboratory (NSRL). Due to the redasimplicity of the EBIS-based
system only three Full Time Equivalent (FTE) suppoditimns would be required for its
operation and maintenance, as opposed to the currenetvegjuired for the Van de
Graff accelerators, representing an annual saving of $1.6m#I$2.0 million.
Moreover, the construction of the EBIS-based pre-injewould obviate the need for
~$9 million to refurbish the Van de Graff acceleratdfmally, the ability of the EBIS to
switch rapidly between species would make simultanaausimg of RHIC and NSRL
much more efficient.

The technical design of the EBIS-based pre-injector Isde®eloped. With pre-
conceptual research and development (R&D) efforts, teahfa@asibility was addressed
with a half-scale prototype that has been constructedpachted successfully. The
design of the proposed RFQ accelerator is based upomgxagterational devices. The
design parameters of the proposed linear acceleratsmaitar to those of similar
devices currently in operation. The beam transport Anestandard and present no
identifiable problems. Overall, the technical risk af groject is low and the design is
well-advanced.

The understanding of the costs and schedule are advamdbd fstage in the project.
The project schedule is being accelerated relative tMitb&ion Need approved
schedule, in order to realize cost savings in RHIC op@sasooner and to take
advantage of NASA'’s contributions to reduce the total abtte project to DOE. NASA
funding contributions are intended to complete the prajeatmore timely manner,
consistent with NASA mission requiremenihe proposed funding profile at the review
calls for steadily increasing funding leading to a maxinmuthe final year of
construction rather than the more conventional Gaossiape; it was suggested that
strategies be explored to ameliorate the effectelafye¢d procurements. The Program
Office is prepared to work with the project team to trppdimize the funding profile for
CD-1 approval. The proposed schedule calls for CD-2 an® @Dbe requested in
4QFY06; it was recommended that more personnel effoecbbenitted in order to meet
this date.

The proposed management structure appears reasonable afidrigegrated into the
Laboratory system. However, some concern was esgdasver the small fraction of
each individual's time committed to the project. It weasommended that key personnel
commit larger fractions and that the roles and respiitiss be more clearly defined.
The necessary project documentation has been genevateDd{1, but will need to be
revised to incorporate review results and reflect DOE gu&laegarding management of
DOE and NASA efforts. The need to clearly definedbepe of NASA and DOE funds
was noted. In general, the panel was impressed witstahes of the project and believed
it was ready to proceed to CD-1 once the minor recamdat@ns from the review were
addressed.
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I ntroduction

On July 25-27, 2005, the Department of Energy (DOE) Offidéuxlear Physics (ONP)
held a Technical, Cost, Schedule and Management Revitghe &lectron Beam lon
Source (EBIS) project at Brookhaven National LaboratBiyL), with participation

from the DOE Office of Science for Project Assessinél he review committee
consisted of six external consultants: Mr. Claus Radtemas Jefferson National
Laboratory), Dr. Petr Ostroumov (Argonne National Labory), Dr. Rod Keller (Los
Alamos National Laboratory), Professor Gene Spro8tengBrook University), Mr.
Steve Tkacyzk (DOE Office of Project Assessment) andvartin Stockli (Oak Ridge
National Laboratory). Dr. Jehanne Simon-Gillo of @P chaired the review. Other
agency participants included Dr. Blaine Norum and Dr. GulslmoRhe ONP and
Barbara Corbin, Francis Cucinotta, and Frank SulzmaheoNational Aeronautics and
Space Administration (NASA). This review was conssdienecessary by ONP in order
to regularly assess the overall status of the ongoirjggbrand its readiness for request of
Critical Decision-1 (CD-1, Approve Alternative Selectiand Cost Range) approval.

In order to perform the review, each panel member weaslae evaluate and comment
on any relevant aspect of the BNL EBIS project. Hawvethe focus of the EBIS
Technical, Cost, Schedule and Management Review was orstaraéng:

a. The significance and merit of this proposed acceleratpravement project;

b. The status of the technical design, including completesfeeshnical design
and scope, feasibility and merit of technical approach;

c. The feasibility and completeness of the proposed budgetciiediule,
including availability of manpower;

d. The effectiveness of the proposed management structure;

e. Other issues relating to the EBIS Pre-injector.

In addition to the above, the committee was askeddtuate drafts of project
documentation that would be considered for Critical Decid (CD-1): e.g., Conceptual
Design Report, Preliminary Project Execution Plan (PPEfRliminary Hazard Analysis
Report, and Preliminary Risk Assessment Report.

The review was based on formal presentations giverBb$ Rroject staff, detailed
discussions with EBIS staff, and the panel membersheite experience. The first two
days were devoted to presentations given by B8 and a tour of the project site. The
presentations provided an overview and response to the datdege The second and
third days included Q&A sessions in which EBIS staff presstanswers to homework
assigned by the panel the previous evening. The third daystahgrimarily of panel
deliberations. The panel presented a closeout briefidglgr27. The detailed agenda is
included in Appendix B.

5
Document Produced by deskPDF Unregistered :: hitp://mww.docudesk.com



DOE Recommendations

Generate a detailed cost comparison between operatioiandem Van de Graff
accelerators and the new EBIS-based pre-injector and stdoagencies by January
31, 2006.

Assess the project schedule and cost to determine witeéhprototype EBIS could

be maintained as a test stand and as a source of hes.spar

Ensure the availability of the RF amplifier for thE@® testing prior to the next

annual review.

Integrate the Building 930 addition proposed by the laboranbo the project

schedule with appropriate milestones.

Perform an analysis to optimize the schedule, byidenag:

0 requesting that National Aeronautics and Space AdmitimiréNASA) deduct
the advanced Fiscal Year (FY) 2005 $0.5 million from FY 200&autsof FY
2006;

0 accelerating the LINAC and dipole procurements by phasdirig and

0 optimizing the contingency profile with respect to thenpked obligation profile
and in the context of project risks.

Track the DOE Project Engineering Design (PED) separataih DOE Construction

funds. Work with the Nuclear Physics (NP) program offecensure that the costing

of scientists on the project is in-line with curreragirces.

Increase the PED manpower in FY 2006 in order to impraa@thbability of

succeeding with the CD-2 & 3 milestones in 4QFY 2006. Thiisan increase in

the Total Project Cost (TPC) but only a correctiorhwlabor profile.

Incorporate the agreed-upon CD-4 deliverables and perfornsgecdications into

the PPEP prior to CD-1 request.

Strengthen project management, for example by bettennigfihe roles and

responsibilities (including those of the project integnaéind increased level of effort

of key personnel.

Change the PPEP Baseline Change Control (BCC) tablédiess TPC.

Implement DOE program guidance regarding management appnogiciect

documentation.

The project office, in coordination with the FederadjBct Director (FPD), needs to

proactively begin preparations for the External Indepah&eview (EIR) (point of

reference: CFN EIR March 2004).

6
Document Produced by deskPDF Unregistered :: hitp://mww.docudesk.com



Merit and Significance of Project
Findings:

Brookhaven National Laboratory (BNL) proposes to burdEdectron Beam lon Source
(EBIS)-based pre-injector to replace the aging Tandemdéaaraff accelerators. The
EBIS-based pre-injector will affect three classes ofaisB Relativistic Heavy lon
Collider (RHIC)/Alternating Gradient Synchrotron (AG),NSRL, and 3) users who
utilize the Tandem beam under a full cost recoveryeageat. The first two user classes
are expected to substantially benefit from the projettt meigard to their productivity due
to:

» availability of many more ion species because manyesisido not form
negative ions as needed for Tandem Van de Graff operatiaaddition, new ion
sources could be added to the two primary external sowacesady in use on the
Test EBIS;

* increased integrated luminosity for RHIC;

» faster beam switching to provide improved efficiency forstaneous beam
users; and

» significantly improved stability of the beam and somewimproved availability
after eliminating the two low energy stripper foils usathwhe Van de Graff
accelerators.

The third user class is expected to be only slightlycedtin the short term, benefiting
from having two Van de Graff accelerators availabldter@ate with beam production
until failing components will leave only one functiosgktem in place. Continued
operations of the Tandems in the outyears will depentbatinued support of operations
on a full cost recovery basis.

The project is expected to lead to a significant reduatiaperating costs for the facility
because the number of Full Time Equivalent's (FTE) cbeldeduced from twelve to
three. The personnel cost savings are estimated at $llos m$2 million per year. In
addition to the savings due to reduced operating costs, tleetpstaff affirms that the
Van de Graff accelerators would need new investmentsoaft &#® million to maintain
the current performance if the EBIS-based pre-injestoot built.

The operational scenario for setup and fast switchingdsrtvbeams of different species
is expected to be substantially simplified by the implesat#n of the EBIS project, with
tangible benefits for DOE and NASA users.

Comments:

The merit and significance of the EBIS project is colimgeand will lead to new
capabilities for both DOE and NASA, as well as moreelfit and cost-effective
operations. Using accepted scaling laws for EBIS opeatie project group is
promising beam parameters at least as good as the daesedlwith the Tandems when
operating the EBIS at 10 A electron beam current; teaho@ntingency exists with the
possibility of operating at up to 20A.
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The estimated costs (~$9 million) for necessary imaests in the Tandems was not
supported by a detailed analysis, but age, configuration,@ed nperational
performance indicate that a major effort would be ededSimilarly, as a rough figure,
the estimated savings in operations ($1.5 million — $2.0 mipier year) appear credible,
but a more detailed analysis that includes actual sslanaterials, supplies, electric
power, and infrastructure costs would be needed to truly dyémi savings.

Commissioning plans for how to obtain the CD-4 performamzkthen the projected
optimum performance were not presented. The projant estimates that it will take
approximately one year to reach optimum performanee t#fe CD-4 deliverables have
been met. Although detailed commissioning plans for regdbid-4 and optimum
performance are not required at this stage of the profecggencies could benefit from
receiving prior to July 2006 a strategic plan that includeseline for achieving
intermediate and ultimate performance goals beyond fhd Geliverables.

A preliminary start-up plan with tasks and commissioning gioalseaching the CD-4
deliverables will need to be generated prior to CD-2.

Recommendations:

* Generate a detailed cost comparison between operatioidandem Van de Graff
accelerators and the new EBIS-based pre-injector and stdoagencies by January
31, 2006.
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Technical Status
Findings:

The EBIS injector project offers higher ion flux, higheliability, higher availability, an
increased number of ion species, and a reduction in omecatst. A broad variety of
ions can be produced using different primary ion souredsrifect into the EBIS. The
EBIS will increase the charge state of the injected.ioifter the ions have reached the
desired charge state the high voltage platform will Bedato about 100 kV and the ions
will be extracted and injected into an RFQ. After furtheceleration in a LINAC, dipole
magnets will separate the charge states and injecetira Imto the AGS.

Comments:

Because of successful developments of the Test EEBS8llat and worldwide experience
with design and operation of the 101 MHz RFQs and Intieadtlg (IH) linear
accelerators, the technical risk associated with thegrappears low. No technical
showstoppers have been identified and the technical aspietie project appear
feasible. The team that will work on this project catl upon experts within the
Collider-Accelerator Division at BNL, which further redkgcproject risks.

For the most complete understanding of the EBIS pretorjdieam quality, an analysis
of the sensitivity of beam parameters to the variotm®in the accelerator components
such as misalignments, manufacturing errors, and dynemdcs due to external fields, is
necessary. The proposed aggressive research and deseiq®R&D) program is well
conceived to address concerns regarding required beam parsina performing this
work, the panel believed that the project team would filefr@m an internal detailed
parameter list.

The panel believed the proposed diagnostics to be milmaldequate. The addition of
several phase pick-ups for the beam time-of-flightsaeements may be extremely
useful both for the commissioning and for the monitorihthe beam stability during the
operation. The installation and testing scope and sahédre been defined and the
panel thought them to be reasonable for this stage @itject.

EBIS source
Findings:
Before settling on the EBIS approach for the principalsource, project staff

investigated alternative solutions such as Electron @geidResonance and Laser ion
sources, and selected the EBIS on merit.

The proposed EBIS is tailored after the half-scale pyp&othat successfully produces
more than 50% of the ion current required to match the ipéaksities of the existing
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Tandem Van de Graff accelerator injector. Doubling ¢imgth of the prototype injector
EBIS will double the ion output, a proven fact that idely accepted by the ion source
community. The main new features are the colletherhigh current electron gun, the
pulsed high voltage platform, the 6 Tesla superconductimgasil, and the LEBT.

BNL proposes an R&D program to verify and optimize thebheam parameters that may
be affected by the new features. They plan to rapidhall the new collector, extractor,
and high voltage stand in order to measure the emittdribe beam in the LEBT. The
RFQ output emittance will be measured after the RF(bbas received and installed on
the Test EBIS.

Comments:

The design of the EBIS is advanced and beyond CD-1 reeemts. The Electron gun
design is complete and seems appropriately costed fastége of the project.
Preliminary designs and cost estimates for the supercoinglisolenoid and for the
collector have been established with United States.WeBdors. The operational drift
tube structure on the prototype serves as a conceptual aésigntwo times longer and
slightly larger drift tube structure.

The LEBT is an important “switchyard” for beams intalaut of the EBIS. It requires
careful design to achieve high transmission efficieanay to preserve the beam
emittance. Focusing by gridded lenses is apparently aniedfesethod for low

velocity, high intensity beams. However, the grid streescan generate an appreciable
emittance growth of initially low-emittance beams doi¢réansverse electric field
components near the meshes. The panel thought thes glffeuld be included in the
LEBT design and simulations. The bore of the test TEBtoo small to allow proper
assessment of the ion beam emittance. The designldBT with adequate bore is in
progress with cost estimates based on catalogue preasdor quotes, and engineering
estimates.

The project team currently does not have any long-téansgdor continued use of the
Test EBIS. The panel believed that the prototype could beset to the program,
providing improvements beyond the currently defined R&D mogr In addition, it

could be used to develop capabilities for new species i rapponse to NSRL requests.

Recommendations:
» Assess the project schedule and cost to determine whbéhprototype EBIS

developed in the R&D program could be maintained as at@stl and as a source of
hot spares.
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RFQ
Findings:

The design of the RFQ is based on designs of existing=R&t@ S| and Consell
European pour la Recherché Nucleaire (European Organizatibluétear Research,
CERN). A detailed design of the RFQ system is availabld essentially ready for
procurement. To finalize the RFQ design, more beammdigsasimulations including
space charge effects on dynamics of multiple charge istatoeam will be performed.
The panel believed that the proposed RFQ design meeate¢ls of the EBIS project.

Commissioning and testing of the RFQ using the Test EB&bare proposed by the
project team. However, in the current schedule, dgligéthe first 101 MHz RF
amplifier does not match to the RFQ testing schedudecauld lead to scheduling
problems.

Comments:

The project team proposes that two main structural conmp®é the project, the RFQ
and the IH linac, be provided by highly-experienced teantseiffi¢ld. This should
lower the technical risk; the remaining risks are relatethe cost and schedule.

The panel noted that end-to-end simulations of the LEBQ-HREBT-LINAC systems
are necessary prior to the finalization of the RFQgitesThey also stated that the design
of the RF and Control systems is well advanced fardtage of the project.

The RFQ and IH-cavity would operate at high RF field lgweith voltages reaching
~400 kV in the accelerating gaps. Although it is expectedhiasystem would operate
at a very low duty cycle, some X-ray shielding may beegsary.

Reviewers pointed out that the possibility of splittirilg2% of RF power through a
directional coupler from the 400 kW RF amplifiers todf¢lee buncher and debuncher
could be considered. This scheme could save about ~$100ntHarsé&ow-power
amplifiers for the bunchers.

Recommendations:

» Ensure the availability of the RF amplifier for the@ testing prior to the FY 2006
annual review.
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Linac

Findings:

The proposed Interdigital-H (IH) linac with internaéelromagnetic focusing is similar
in its design parameters to linacs currently operatinge®NCand elsewhere. A supplier
has been located that has successfully produced othérdirmacs.

Comments:

Modifying the basic design of the IH linac to include elestatic focusing elements
could simplify operation with multiple beams. The paswedgested that effort be made
soon to weigh the ramifications of this design changederonot to delay the definitive
selection to the point where the entire project wiadlelayed.

The panel believed the proposed budget (including the estincantingency) is
appropriate, the schedule realistic, and the requiregpaveer available.

Recommendations:

¢ None
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MEBT-HEBT
Findings:

The MEBT matches the output of the RFQ into the LIN#&I provides diagnostic
elements. The reviewers that it had been modeledapphopriate computer codes.

The HEBT transports the output of the LINAC to the Bi@o Accelerator and provides
charge state selection before injection into the Bodsteelerator.

Comments:

The current MEBT and HEBT designs appear to satisfyfale technical requirements.
The proposed use of existing solid core magnets may ndeékfor beam switching
applications. However, the available control systdrasallow for a function generator
to vary the current in time can facilitate the uséheke magnets. Reviewers suggested
that field variations due to eddy currents should be measured.

In high intensity beams, variation of beam current dutie pulse can impact matching
conditions. As a result, the effective emittancéhefbeam can be higher and cause some
beam losses along the accelerator and transport lines.

The survey and alignment effort appears to be well prepdr@d)strumentation and
evaluation software are ready, and the associated arestgell understood.

The panel did not identify any budget, schedule, or manpsaees with either the
MEBT or the HEBT.

Recommendations:

¢ None
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Facility M odifications
Findings:

The proposed facility modifications within the projecbge consist of a beam access
port and electric power modifications. A linac “extensitmBNL Building 930 with an
estimated cost of ~ $750 thousand would be needed for thetprtijes; however,
outside of the scope of the EBIS project. Funding wouldectsom the State of New
York.

Comments:

The facility modifications are similar to thosegrevious projects and are not considered
a significant risk to budget or schedule.

The project team needs to have a strong interfacetiatbuilding extension project.
Milestones such as approval of building specificationthbyproject manager and the
schedule for occupancy of the building with all syst@gAC, safety, etc.) functioning
should be defined.

Recommendations:

* The Building 930 addition proposed by the laboratory shouldilbeintegrated into
the project schedule with appropriate milestones.
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Budget and Schedule
Findings:

The estimated overall project cost is $19.3 million kspent dollars. NASA will
contribute $4.5 million, lowering the DOE total projeost(TPC) to $14.8 million. The
project contingency is 24%. The escalation rates usdthestandard DOE escalation
rates. The currently proposed funding profile is a ramptiom vs. the customary bell-
shaped curve (Fiscal Year 2005-2008 (FY05-08): $1.2, 3.1, 6.5, & 8.6milli

The proposed plan calls for the following project staff{FTESs) in FY06-09: 4, 10, 12,
& 4 (excluding R&D). No new hires are planned to implentbatproject. Largely
based on RHIC and Spallation Neutron Source (SNS) e it is estimated that 40%
of the project cost would be for labor and 60% for materi The bases of estimate for
the material costs are:

» 12% Catalog Price

e 48% Vendor Quote

*  29% Historic Cost

* 11% Engineering Judgment

CD-2 and 3 are both planned for fourth quarter fiscal year pEQBY06).
Comments:

The Laboratory and Division management acknowledge higaptoject is critical for the
laboratory’s future and, therefore, that the projectlmaexpected to receive the required
priority.

The project appears cost effective and highly leveragedthgtiise of the high-level of
expertise among BNL staff. The completion of the SiXgect at BNL provides
adequate and experienced manpower for the EBIS projeatevdo, the planned
manpower levels are somewhat low, particularly inZ006. The schedule leading to
CD-4 overall is reasonable, but the near term CD-2 @@ Gchedule is aggressive.
The 4 FTEs planned for FY 2006 must complete the detaileddesigiplete the project
documentation, prepare for the External Independent Re##), and place at least
two major NASA procurements. Increasing the Projectriggging Design (PED)
manpower in FY06 (perhaps doubling) would improve the probabilisucceeding with
the CD-2 & CD-3 milestones in 4QFY 2006 and would better zaeevith the projected
PED funding profile.

The presented obligation profile would delay some procuremergarly FY 2008. The
relatively high level of funding in FY 2008 is offset byth being no funding at all in
FY 2009. The first half of FY 2009 is to be funded fromFNe2008 Budget at
Completion (BAC) carryover and the latter half fraccumulated contingency.
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Scientists typically are not costed to the Total Ezsteéd Cost’s (TEC) of NP or High
Energy Physics (HEP) projects, unless they are perforpmimjgct management duties or
performing as an engineer or technician. The costingiefssts needs to be
standardized to match other NP and HEP projects.

The estimated overall project cost of $19.3 million, ingigd24% contingency, appears
reasonable based on the level of detail in the ctistages. A number of minor issues
have been identified that could impact the costs bothtiwvegiaand positively, including
proper costing of scientists, realistic escalatioas,aand a tax on the NASA contribution.

Recommendations:

» Perform an analysis to optimize the schedule, byidensg:
0 requesting that NASA deduct the advanced FY 2005 $0.5 million Fg 2008
instead of FY 2006;
0 accelerating the LINAC and dipole procurements by phasdirig and
0 optimizing the contingency profile with respect to thenpked obligation profile
and in the context of project risks.

» Track the DOE PED separately from DOE Constructiom éu

* Work with the NP program office to ensure that theingstf scientists on the
project is in-line with current practices.

* Increase the PED manpower in FY 2006 in order to imprav@itbbability of
succeeding with the CD-2 & 3 milestones in 4QFY 2006. Thiisan increase in
the TPC but only a correction to the labor profile.
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Management and Project Documentation
M anagement Structure
Findings:

The project is to be funded jointly by DOE and NASA; ngeraent of the project will
be the responsibility of the DOE. The detailed alimceof the DOE and NASA
contributions currently are not defined sufficiently ne draft project documentation to
meet DOE requirements.

The Preliminary Project Execution Plan (PPEP) includesralysis of alternatives, a
project management structure, a Baseline Change Con€al)(Brocess which
addresses the Total Estimated Cost (TEC), and the pibposgional requirements and
CD-4 deliverables. The project is organized in a Work Breakdstructure (WBS) for
purposes of planning, managing, and reporting activities. t&grated project team has
been assembled which currently does not include repréisenfram Contracts and
Procurements. Project controls are being establishdzhgmline cost and schedule
development as well as progress reporting.

The project will be required to undergo an EIR from Ofo¢&ngineering and
Construction Management (OECM) within the next year (requior CD-2). No
explicit preparations have been made to date.

Comments:

The scope of work to be covered by the different agenciribations needs to be
clarified in the project documentation. The Prograffic® has provided guidance
following consultation with DOE OECM.

Regarding the PPEP, the Alternative Analysis appeasonable. The management
structure appears reasonable overall and integrated Wwahalary management
structure. There are, however, some minor concergs fart time BNL Project
Manager/Project Services, adequacy of project integratdiance on procurement and
other functions funded from laboratory overhead). &hepresent not so much a
potential cost impact to the project as much as a nedarify coles, responsibilities, and
accountability. The BCC needs to address the TPC per BQEements. CD-4
deliverables and performance requirements need to be feary defined and be
achievable. Discussions at the review resulted in a tdlalgreed-upon CD-4
deliverables, as well as planned optimum performancefgaicins. The WBS appears
reasonable and consistent with the discrete increnoépt®ject work. The WBS
dictionary is comprehensive. Project Management Co8tysiem appears to be
appropriate for this size project.

The cost books provided at the review provided good backup infemfati the cost

estimates, but were not traditional summary level bosks.
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The project is advanced for this stage of developmeahtvglhbe ready to proceed to
CD-1 once minor issues identified at this review have lbeleinessed. The EIRs required
prior to CD-1 have a history or requiring significant efiomntthe part of the project office
as well as the site office and must be considered wlaaming manpower allocation.

Recommendations:

* Incorporate the agreed-upon CD-4 deliverables and perfornsgecéications into
the PPEP prior to the CD-1 request.

» Strengthen the project management by, for examplesriabafining the roles and
responsibilities (including those of the project integraand increasing the level of
effort of key personnel.

* Change the PPEP BCC table to address the TPC.

* Implement DOE program guidance regarding management appnoehproject
documentation.

* The project office, in coordination with the FederaljBct Director, needs to
proactively begin preparations for the EIR (point oérehce: CFN EIR March
2004).
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Preliminary Risk Assessment
Findings:

The project has prepared a preliminary assessment o$kseassociated with the project
and a risk based contingency assessment process has Welepeate

Comments:

The risk based contingency methodology is appropriatehi®project and is expected to
be complete to support the project baseline at CD-2.

Recommendations:

¢ None

ES&H and Preliminary Hazard Analysis

Findings:

A Preliminary Hazard Analysis has been prepared. Furti@yss of several hazards
was indicated. Actions required by the National EnviromiaePolicy Act (NEPA) have

been completed. The Safety Assessment Document (8AB)e completed by 1Q
2008.

Comments:

Environmental aspects and potential hazards have beerfigkatid plans are in place
to adequately address all issues.

The final integrated project schedule should include apjatepsafety approval
milestones.

Recommendations:

« None
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Appendix A: Charge M emorandum

Thank you for agreeing to participate as a review commiti@ber for the first annual
Technical, Cost, Schedule and Management Review of dutr&h Beam lon Source
(EBIS) Pre-injector for the Relativistic Heavy lon @dr (RHIC) at the Brookhaven
National Laboratory (BNL). This review is being orgadzvith input and participation
from the Department of Energy (DOE) Office of Projassessment and is scheduled for
July 25-27, 2005 at Upton, New York. A list of the membéthe Review Panel and
anticipated DOE and NASA participants is enclosed.

BNL is proposing to construct an EBIS-based pre-inject@rovide heavy ions for
injection into RHIC. The accelerator improvementj@ecbis estimated to cost ~

$19 million in actual year dollars. This would be a j@@E-NASA undertaking with
DOE responsible for the management of the project. pf&anjector would consist of an
EBIS ion source, a Radio Frequency Quadrupole (RFQ) aataiea short Linear
Accelerator, a short transport line to the Booster Bcaéor, and related instrumentation.

Each committee member is asked to assess all aspebtsmbject’'s conceptual design
and associated plans -- technical, cost, schedule, nrapageand environment, safety
and health. The following main topics will be considieatthe review:

» The significance and merit of this proposed acceleratpravement project;

» The status of the technical design, including completesfegeshnical design
and scope, feasibility and merit of technical approach;

» The feasibility and completeness of the proposed budgetciiediule,
including availability of manpower;

* The effectiveness of the proposed management structure;

» Other issues relating to the EBIS Pre-injector.

In addition to the above, the committee is asked &tuawe drafts of project
documentation that will be considered for Critical Dexcisl (CD-1, Approve
Alternative Selection and Cost Range), e.g., Concepresign Report, Preliminary
Project Execution Plan, Preliminary Hazard Analysis Repmd Preliminary Risk
Assessment Report.

Each committee member is asked to review these asgebesmroposed EBIS and write
an individual “letter report” on his/her findings. Thékdter reports” will be due at
DOE two weeks after completion of the review. ActagChair, | will accumulate the
“letter reports” and compose a final summary reporétham the information in the
letters.

The Laboratory has been asked to provide relevant baskgnmaterials prior to the review.
This documentation, along with a current agenda, williseilduted in the near future.

The first day of the Review will consist of presentasidy the laboratory and executive
sessions. The second day will include presentations aaki-bte sessions. The third day
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will be used for an executive session, preliminary repoiting, and a brief close-out.
Preliminary findings, comments and recommendations wippiesented at the close-out.

If you have any questions about the review, please cdbta8laine Norum at (301)-
903-4398, or E-maiBlaine.Norum@science.doe.golf you have any questions
regarding local travel, lodging, or other local logistiplease contact Sandy Asselta at
BNL at (631)-344-4550 or E-mailsandylee@bnl.govl greatly appreciate your
willingness to assist us in this review. | look forwardrery informative and stimulating
discussions at BNL.

Sincerely,

Jehanne Simon-Gillo

Acting Director

Facilities and Project Management Division
Office of Nuclear Physics
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Appendix B: Agenda

Monday, July 25, 2005

10:00
10:30
10:45
11:45
12:30
13:30
14:00
14:15
14:45
15:30
16:20
18:00
19:00

Executive Session — Charge ........oouuiiiiiicceeemee e M. Butler
Welcome/Introduction .............ooeeviieiiiiininennnnnne. P. Chaudhari/ D. Lowenstein
ProjJECt OVEIVIEW .....coviiiiiii et J..Alessi
Technical Design, Feasibility (EBIS) ..........ccovviiiiiiiiiiiiiieeeee, E. Beebe
Lunch

Cost /Schedule/ManPOWET ..........c..uiiiietimmmm e e et e e e e e eees K. Mirabella
Break

E S S H. e E. Lessard
MaANAGEMENT ...t e et et e e e e e e J. Alessi
Accelerator and TranSPOIt.......cccuuu i iiiiieeeeee e D. Rapari
Executive Session

Homework Assignments

Dinner

Tuesday, July 26, 2005

08:30
09:00
09:30
10:45
11:15
11:30
11:45
12:00
13:00
13:15
13:30
13:45
14:00
14:30

Executive Session

Assignment Reports

Tour and Break

1.1 Structural Components — EBIS, LEBT, external soutces............. A. Pikin

1.1 Structural Components — RFQ, Linac, Bunchers.........................J. Alessi

1.4 Magnet SYSTEIMS ...t ee s et e e e et e e ee e e eeneeeaneeeens Ritter

1.5 POWEr SUPPLIES . .ovvieiiii e e R. Lambiase

Lunch

Linac Building EXtENSION.........oiiiiiiieiii e A. McNerney

1.6 RF SYSIEIM ..o A.l&man

1.2 CONMIOIS e D. Barton

1.3 DIiagnNOSHICS SYSLEM .. .cuuiiiiiiii et ieeeme e eeen M. Wilinsk

Break

1.7 VaCUUM SYSEEIM ...ceuiiiiiiiii e e e e e e e e e e e e enneaes M. Mapes
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14:45 1.8 C0oOlING SYSIEM.....uiiiiiiiiiiii e R. Grandinett
15:00 1.9 Facility ModificationS ..........veiiiiieiiiieeeeei e A. Pendzick
15:15 1.10 Installation and COMMISSIONING .........uieemmmmeieeeeeieeeeeiennne. L. Snydstrup
15:45 Executive Session

17:30 Homework Assignments

Wednesday, July 27, 2005
08:30 Assignment Reports
09:30 Report Writing

14:00 Closeout
14:30 Adjourn
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